mm lens to a spot with a 50 µm diameter to ensure probing of a homogenously excited sample area. 
Raman and IR active q=0 modes in the CDW state obtained within the TDGL model
The main motivations to apply the TDGL analysis in different limiting cases (adiabatic to non-adiabatic) are the observation of an overdamped (electronic) mode, whose damping time shows critical slowing down at T c , the incomplete softening of several low frequency modes, as well as the peculiar temperature dependence of the damping of the phonon modes. As far as an overdamped electronic mode is concerned, we can easily rule out other alternative explanations. If this component was due to simple electron-phonon thermalization [1] , no temperature dependence should be observed in contrast to experimental results. Alternatively, if this was an overdamped phonon mode, the damping should increase with temperature and not decrease as observed.
As has been shown in the main text we can write the free energy as (1)   2  2  2  2  2 2  2  2  0  0  0  1  2  1  2  1  2  1 1  2 2 1 1 ( 
The corresponding equations of motion for the two infrared active modes are: 
The temperature dependence of the mode frequency and damping
The most interesting parameter in our context is temperature. As follows from Eq. The theory is in general applicable both in adiabatic and non-adiabatic limits (in the adiabatic limit the electron system adiabatically follows the lattice motion, while in the extreme non-adiabatic limit the electronic damping becomes slower than the inverse phonon frequency). However, in the close vicinity of c T the model is expected to fail, since in this case fluctuation, which are not included in the model, become important.
Formally, the validity of the Ginzburg-Landau theory is limited to the temperature range:
where Gi is the Ginzburg number [4] . Gi is denoting the range where fluctuation of the order parameter are large, i.e. when 
Extending the model to multiple phonons: numerical analysis
Starting from equation (1) we can extend this model to more than only one phonon mode by introducing a sum over all phonon modes i. We are considering only the symmetric Raman modes (IR modes are decoupled from Raman modes as shown above). The free energy is then given by: This leads to a system of linear differential equations similar to Equation (2) . To solve the system of linear differential equations numerically we reduce the system to the system of first order differential equations by introducing dummy variables. E.g. Equation ( 2) is rewritten as ( is the dummy variable for the derivative of y): 
The eigenfrequencies and dampings may be calculated numerically as eigenvalues of the matrix: 
Eq. (9) corresponds to the previous case described by the cubic equation -Eq. (4).
For multiple phonons the system of equations of motion is written as:
.... In Fig. 3) we present an example of two phonon modes coupled linearly to the EOP.
The coupling strength is the same for both modes, but the bare phonon frequencies are different for the three subplots. All plots shown are in the intermediate regime where ( e ≈ 0 ). In both spectra (see Fig. 4 and Fig. 5 for their temperature dependencies) the main modes are at the same frequency and show the same temperature dependence. The weak satellite modes, which show almost no temperature dependence of their frequencies, are in general more pronounced in the configuration, where the probe polarization is perpendicular to chain direction. Moreover, the satellite modes at 2.58
THz as well as at 2.23 THz, are found to persist up to high temperatures, suggesting that they are the q=0 modes of the high temperature phase.
The temperature dependence of the phonon parameters
As discussed in the main text, the mode parameters were obtained by fitting the FFT data with the sum of Lorentzian line fits. Each line is determined by the four parameters: Amplitude, frequency, damping and phase. The amplitude, frequency and damping have been discussed in the manuscript. However, the damping was shown on the linear scale (given by bars in Fig. 2 of the main text) . In Fig. 6 a) we show the temperature dependence of the corresponding decay times on the semi-log plot. Importantly, the temperature dependencies of the dampings of the modes cannot be accounted for by a standard anharmonic decay model -see dashed curves in Fig. 6 b) , where for a phonon of energy For completeness, we are showing in Fig. 7 also the T-dependence of the phases of the coherently excited modes. As was discussed by Stevens et al. [6] , the coherent phonon generation can be described by the two stimulated Raman tensors. This model contains both, the so called "impulsive" [6, 7] and "displacive" [8] limiting cases, where the phase in the pure "impulsive" limit is /2, while in the pure "displacive" limit it is 0. At low temperatures, the main modes show cosine like dynamics (as in the "displacive" limit), where phase is close to 0. The phases change as the critical temperature is approached, in a quite dramatic way. For the general case (including both displacive and impulsive limits) the phase of the coherent phonon can be evaluated [9] . To be able to apply this model, however, one would need the data on the temperature dependence of the derivative of the real part of the dielectric function with respect to frequency at the optical frequency, which do not exist. Secondly, and more importantly, the modes that we are discussing are linearly (or even higher order -see Section 6) coupled to each other via the electronic part of the order parameter. It is most probably that the coupling between the modes, together with the strong temperature dependence of the dielectric function, and all the damping times, give such a dramatic temperature dependence of the phases.
Given the fact, that these questions are far beyond the central topic of this paper, we are leaving this issue for future publication. 
On the possible nature of the narrow satellite modes
We should discuss the possible nature of narrow satellite modes which are located in the close vicinity of the main T-dependent modes and show no measurable Tdependence of frequency. As discussed above, the modes at 2.23 and 2.58 THz are, though very weak, observed also above T c and can be therefore attributed to q=0 modes of the high temperature phase. The mode at 1.72 THz is, despite the extremely high sensitivity, not resolved above ≈ 150 K.
The modes that are present only below T c could in principle arise due to higher order coupling to the electronic part of the order parameter; i.e. they could correspond to T (K) THz mode can be well fit with (a 1 +b 1 |∆|²)² -red line (here a 1 was assumed to be temperature independent).
